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1NTRODUCTlON
For very-large-scale-integration (VLSI) manufacturing of integrated circuits (ICs), the use of high-density plasma enhanced deposition and anisotmpic etching techniques is inevitable.
However, since 1980s [I] - [3] , degradation of gate oxides in MOS devices due to the electrical charging induced by plasma processing has been observed and reported. A lot of effolt has been spent to undetxtand the phenomena [4] [5] and to find the m e t h i to monitor the charging damage [6] The strong correlation with the antenna ratio is considered as a signature for plasma damage being the cause of the degradation [12] [13] . In this case the plasma damage can be caused by the etching of the metal pattern or/and the oxide deposition by a high density plasma process. Plasma damage during metal etching is YpicaUy driven by electron shading and as such influenced by the spacing between the fingers of the antenna [14] - [17] . Since no impact is observed of the spacing between the fingers, it is more likely that the HC degradation is caused hy the HDP oxide deposition. The mechanism and the required improvement on the HDP oxide deposition have been published before by the authors[l8].
As well known, the HC mechanism of pMOSFET under S, max stress condition is the channel shortening effect due to electron trap near the drain r e~o n . This leads to increased drain current and reduced Vt. [19] .
The almost 1:l ratio between HC lifetime degradation and the antenna size is confirmed by other publications [ZO] .
The results of breakdown measurement performed with a ramping voltage stress are compared with the gate leakage current on the same devices in figure 4 for devices with metal 1 antennas and 5 for devices with metal 2 antennas.
All the reference structures Without extra antenna 
CONCLUSIONS
A clear conelation is found between low levels of gate leakage and both HC degradation and oxide breakdown. We, for the first time, demonstrate that the value of the gate leakage current is not only a failure indicator in the region about 1 nA but also a good indicator of the reliability of the devices in the region between 1 pA and 1 nA. Thus, from the value of gate leakage currenf one can estimate the reliability of the devices, saving precious measurement time.
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